Introduction {#sec1-1}
============

Retinopathy of prematurity (ROP) is a sight-threatening and vasoproliferative disease that occurs only in premature infants. ROP is one of the leading causes of preventable blindness in both developed and developing countries.\[[@ref1]\] The incidence and severity of ROP are, particularly correlated with low gestational age (GA) at birth, increased survival rate of extremely low birth weight (BW) infants and the lack of an effective screening and treatment program based on the international guidelines.\[[@ref2][@ref3]\]

Since the outbreak of civil war in Syria, millions of refugees have been admitted by the Republic of Turkey and many of these are living either in accommodation camps or homes in the South-Eastern Anatolian region of the country. The health-care services of Turkey and other countries in the region, particularly Lebanon and Jordan, are struggling with increasing numbers of Syrian refugees, exceeding their capacity. An estimated one in five registered refugees are children under 5 years old, and this group has the highest death rates. Accordingly, sufficient health-care services and high-quality care are essential for children, particularly those below the age of 5 years.\[[@ref4]\] To the best of our knowledge, there are no data or information concerning the incidence or severity of ROP among the children of refugees. Syrian refugees living in Turkey have the same rights as Turkish citizens for accessing all types of health services without payment, even at a tertiary level of care. The purpose of this study was to draw attention to the on-going health problems of refugees by determining the incidence of ROP through a screening program and comparing this with data obtained from premature babies of Turkish origin.

Methods {#sec1-2}
=======

This single-center retrospective study was carried out in a tertiary referral center for ROP. Data presented in the study was compiled from 1545 preterm infants screened for ROP from 2014 to 2017. The study was carried out in accordance with the Declaration of Helsinki. Written informed consent was obtained from the parents prior to enrollment.

Patients {#sec2-1}
--------

Group I comprised 1366 premature infants and Group II comprised 179 premature infants, all of whom were screened for ROP between 2014 and 2017. All preterm infants with BW ≤1500 g or ≤32 weeks GA and preterm infants with BW \>1500 g or GA \>32 weeks admitted to the neonatal intensive care unit (NICU) due to a requirement for intensive care were enrolled in this study. The initial fundus examination was performed at 4--6 weeks postnatally. An experienced ophthalmologist, particularly for the screening and treatment of ROP, performed all examinations (PYO). The retinal findings implicating the stage of disease, location by zone, the presence or absence of plus disease classified according to the current International Classification of ROP were recorded.\[[@ref5]\] When any stage of ROP was detected, the examinations were repeated at weekly or bi-weekly intervals depending on the retinal findings until a completely vascularized peripheral retina was obtained. An eyelid speculum and scleral indentation were used in all examinations. In compliance with the international classification, Type 1 ROP describing for any stage of ROP which requires treatment to prevent blindness was defined as severe ROP.\[[@ref5]\] The premature infants were assigned into two groups based on maternal origin. Premature infants with Turkish origin were defined as Group I and premature infants of Syrian refugees were defined as Group II. The data in each group were analyzed according to different ranges of GA as \<28 weeks, 28--32 weeks, and \>32 weeks and BW as \<1250 g, 1250--1500 g, and \>1500 g.

Statistical analysis {#sec2-2}
--------------------

All statistical analysis of the study data were performed using SPSS for Windows software (SPSS Inc., Chicago, IL, USA). The data obtained from the groups was expressed as mean ± standard deviation. Conformity of the data to normal distribution was assessed using the Kolmogorov--Smirnov test. Paired Student\'s t-test was used to analyze the differences between the two groups. Data were analyzed at a 95% confidence interval. A value of *P* \< 0.05 was accepted as statistically significant.

Results {#sec1-3}
=======

The overall incidence of ROP was 23.4% in Group I (*n* = 319) and 21.2% (*n* = 38) in Group II. The incidence of severe ROP that required treatment was 1.5% (*n* = 20) in Group I and 10% (*n* = 18) in Group II.

The mean GA was 31.5 ± 2.7 weeks in Group I and 30.6 ± 2.3 weeks in Group II. The mean GA was significantly lower in Group II (*P* = 0.2 and P = 0.03, respectively).

The mean BW was 1722 ± 492 g and 1643 ± 473 g, respectively, with no significant difference determined between the two groups. The mean GA was 31 ± 2 weeks, and mean BW was 1480 ± 460 g in premature infants with severe ROP in Group I. The mean GA was 28 ± 2 weeks, and mean BW was 1280 ± 408 g in premature infants with severe ROP in Group II. The difference between the mean GA and BW values in the severe ROP group was higher than the difference in the overall groups (*P* = 0.32 and P = 0.88, respectively).

The analysis of the incidence of overall ROP and severe ROP in two groups are summarized in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}.

###### 

The incidences of overall and severe retinopathy of prematurity in different ranges of gestational age in two groups

                Group I   Group II                      
  ------------- --------- ---------- ----- ----- ------ ------
  \<28 weeks    218       45.8       4.5   28    42.8   39.2
  28-32 weeks   614       25.2       1.4   115   20     6
  \>32 weeks    534       11.9       0.1   36    8.3    0

ROP: Retinopathy of prematurity, *n*: Number of patients

###### 

The incidences of overall and severe retinopathy of prematurity in different ranges of birth weight in two groups

                Group I   Group II                     
  ------------- --------- ---------- ----- ---- ------ ------
  \<1250 g      247       42.5       4.4   35   45.7   31.4
  1250-1500 g   251       24.3       2.7   47   17     8.5
  \>1500 g      868       17         0.2   97   14     3

ROP: Retinopathy of prematurity, *n*: Number of patients, GA: Gestational age, BW: Birth weight

Discussion {#sec1-4}
==========

According to the United Nations High Commission for Refugees data for 2016, the number of Syrian refuges in countries neighboring Syria was approximately 5 million.\[[@ref6]\] In Turkey, more than 2.7 million Syrian refugees are living either in accommodation camps settled around the frontier or in homes in urban areas, whereas others are scattered across Turkey.\[[@ref7]\] Many refugees are living in overcrowded settlements and unsanitary living conditions, which may lead to serious health problems such as the spread of contagious infectious diseases, including measles, hepatitis, varicella that can cause physical and mental disabilities, diarrhea, respiratory tract disease, chronic malnutrition, and anemia particularly caused by iron and Vitamin B12 deficiency.\[[@ref8][@ref9]\]

Erenel and *et al*. reported that pregnant Syrian refugees were significantly younger than Turkish pregnant patients and many had poor antenatal care. Although the pregnant Syrian refugees lack essential nutritional support, antenatal care and are at risk of infectious diseases, preterm birth rates were not found to be different from those of Turkish pregnant patients. There was also found to be no difference in low BW, stillbirth and fetal anomaly rates.\[[@ref10]\] This unexpected influx of refugees from the civil war in Syria has increased the population of Turkey, which is considered a middle-income country, and has had many unfavourable effects on health, social and economic issues, such as overloading of the health-care facilities, increasing the unemployment rate and decreasing gross domestic product.

ROP is a major cause of blindness in middle-income countries, with infant mortality rates ranging from 9 to 60/1000 live births. Increased rates of teenage pregnancy and premature birth, and NICUs with variable standards of care are risk factors for the development of ROP.\[[@ref11]\] All the above-mentioned problems related to refugees, the lack of antenatal care, food supply, unsanitary environment and risk of infectious disease, contribute to the increasing rate of premature births, which is a major risk factor for the development of ROP.

In the present study, the overall incidence of any stage of ROP was 23% and 21%, and the incidence of severe ROP was 1.5% and 10% of the preterm infants of Turkish and Syrian origin, respectively. Bas *et al*.\[[@ref12]\] highlighted that the incidence of any stage of ROP and severe ROP was 30% and 5%, respectively. Holmström *et al*.\[[@ref13]\] reported the incidence of any stage of ROP and severe ROP was 31.9% and 5.7% with an increased incidence of ROP during an 8-year study period in Sweden. In a study conducted in the same region as the current study, Özcan *et al*.\[[@ref14]\] reported the overall incidence of any stage of ROP as30% and severe ROP as 12%. In the current study, the overall incidence of ROP among Syrian refugees was similar, whereas the incidence of severe ROP was nearly seven times higher than that of infants of Turkish-origin.

In respect of the percentage of ROP in preterm infants with GA \<28 weeks, 28--32 weeks and \>32 weeks, while the overall values were closer between the two groups, the frequency of severe ROP in Group II with GA \<28 weeks was much higher than in Group I. Accordingly, the mean GA in Group II was significantly lower than in Group I (*P* \< 0.05). In a study conducted in the same region, the incidence of any stage of ROP and severe ROP were reported as 66% and 35.8% among preterm births with GA \<28 weeks.\[[@ref15]\]Özcan *et al*.\[[@ref14]\] reported the frequencies of ROP and severe ROP in preterm infants with the same ranges of GA to be nearly higher than those of Syrian refugees. In Turkey, the rates of ROP alter among the regions according to the neonatal care quality, despite the fact that the worst data of the incidence of ROP have been reported in the South-Eastern Anatolian region where many refugees are living and many camps have been established.\[[@ref16][@ref17][@ref18]\] It can, therefore, be concluded that irrespective of origin, infants with GA \<28 weeks are more prone to develop both any stage of ROP and severe ROP.

The outcomes of this study demonstrate that the frequencies of severe ROP were higher in newborns weighing \>1500 g (g), BW between 1250 g and 1500 g and weighing \<1250 g in Group II. Özcan *et al*.\[[@ref14]\] reported that the incidence of severe ROP was higher (18%) in neonates with a BW between 1250 and 1500 g than those of the current study. Bas *et al*.\[[@ref12]\] revealed that the percentages of ROP and severe ROP were 42% and 8.2% in premature infants weighing ≤1500 g and 56% and 18.7% in infants weighing ≤1000, respectively. It was also stressed in that study that the frequencies of ROP and severe ROP were strongly associated with low GA and BW. Inadequate postnatal nutrition for effective postnatal growth which has been clearly linked with an increased risk for severe ROP may lead to higher incidence of severe ROP among premature newborns of Syrian refugees, despite the fact that all prematures with different origin have been receiving similar intensive care unit services.\[[@ref19]\] These higher incidences of severe ROP classified according to different ranges of BW and GA indicate that more attention is required to prevent blindness, particularly in premature infants born to Syrian refugees. The lackness of risk factor data is one of the important shortcomings of this study.

Diode laser photocoagulation was selected for the treatment of all the preterm infants in Group II with severe ROP irrespective of zone of the disease due to the possibility of problems in the accommodation camps during the follow-up period. With these timely interventions that were made, no patients progressed to stage 4 or 5 ROP.

Conclusion {#sec1-5}
==========

The results of this study demonstrate that premature infants born to Syrian refugees should be considered at a higher risk for developing severe ROP, possibly due to the increasing number of premature infants with lower GA and BW than infants of Turkish origin and might need closer follow-up. The high prevalence of severe ROP can be considered to be associated with the lack of many humanitarian necessities for premature infants of Syrian refugees. Improving the environmental, social, and nutritional conditions may reduce the preterm birth rates and poorly postnatal growth among refugees, which is an important risk factor for the development of ROP and severe ROP. Despite the many on-going problems, attempts and efforts to provide better health care and living conditions are continuing.

Financial support and sponsorship {#sec2-3}
---------------------------------

Nil.

Conflicts of interest {#sec2-4}
---------------------

There are no conflicts of interest.
